T ANAKA et al 
Serial No. 09/820,819 

Amendment After Final Rejection dated June 1, 2004 
Response to Office Action of February 2, 2004 

Amendments to the Claims: 

This listing of claims will replace all prior versions and listings of claims in the 
application. By the present amendment, claims 2, 5 and 13 are amended and claims 1, 
10, 14, 15 and 20-22 are canceled without prejudice or disclaimer as to the subject matter 
contained therein. 
Listing of Claims: 
Claim 1 . {Canceled) 

Claim 2. {Currently Amended) Th e s e nsing devic e of claim 1 , furth e r comprising A 
compound layered type of sensing device, comprising: 
a plurality of solid electrolyte plates; 

a plurality of pairs of electrodes, wherein each pair of electrodes is disposed 
on at least one surface of one of the plurality of solid electrolyte plates, forming first to 
third electrochemical cells, wherein a gas to be measured is pre-processed under oxygen 
pumping carried out by the first electrochemical cell, a concentration of a particular gas 
component of the gas to be measured being detected by the second electrochemical cell 
and a difference in electromotive force between the gas to be measured and a reference 
gas being detected by the third electrochemical cell; 

first and second chambers formed in the device, the gas to be measured being 
introduced into the first and second chambers[[,]]; and 
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a fourth electrochemical cell configured to detect a concentration of oxygen 
of the gas to be measured present in at least one of the first and second chambers^ 

wherein a single pair of electrodes of the third electrochemical cell is 
disposed on the same surface of one of the plurality of solid electrolyte plates, and the 
first and third electrochemical cells are located on mutually different solid electrolyte 
plates of the plurality of solid electrolyte plates . 

Claim 3. {Previously Presented) The sensing device of claim 2, wherein the first 
chamber is formed to communicate with an outside of the device via a first diffusive 
resistance passage and the second chamber is formed to communicate with the first 
chamber via a second diffusive resistance passage, wherein 

one of the two electrodes of the first electrochemical cell is located to be 
exposed to the first chamber so that the first electrochemical cell permits a given amount 
of oxygen to be introduced into or from the first chamber corresponding to an amount of 
voltage applied to the first electrochemical cell, and 

one of the two electrodes of the second electrochemical cell is located to be 
exposed to the second chamber so that applying a given amount of voltage to the 
electrodes of the second electrochemical cell permits the second electromechanical cell to 
detect current corresponding to the concentration of a particular gas component of the gas 
to be measured. 
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Claim 4. {Canceled) 

Claim 5. {Currently Amended) The sensing device of claim [[4]] 3, wherein one of the 
two electrodes of the first electrochemical cell and one of the two electrodes of the third 
electrochemical cell are located to be exposed to mutually different reference gas 
chambers of the plurality of reference gas chambers. 

Claim 6. {Previously Presented) The sensing device of claim 2 5 further comprising first 
and second reference gas chambers formed in the device, 

wherein one of the two electrodes of the second electrochemical cell and 
one of the two electrodes of the fourth electrochemical cell are located to be exposed to 
the same reference gas chamber of the first and second reference gas chambers and the 
other of the two electrodes of the second electrochemical cell and the other of the two 
electrodes of the fourth electrochemical cell are located to be exposed to either one of the 
first and second chambers. 

Claim 7. {Previously Presented) The sensing device of claim 6, wherein one of the two 
electrodes of the first electrochemical cell and one of the two electrodes of the third 
electrochemical cell are located to be exposed to mutually different reference gas 
chambers of the plurality of reference gas chambers. 
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Claim 8. {Previously Presented) The sensing device of claim 3, further comprising a 
plurality of reference gas chambers formed in the device, 

wherein one of the two electrodes of the first electrochemical cell and one 
of the two electrodes of the third electrochemical cell are located to be exposed to 
mutually different reference gas chambers of the plurality of reference gas chambers. 

Claim 9. {Previously Presented) The sensing device of claim 2, further comprising a 
plurality of reference gas chambers formed in the device, 

wherein one of the two electrodes of the first electrochemical cell and one 
of the two electrodes of the third electrochemical cell are located to be exposed to 
mutually different reference gas chambers of the plurality of reference gas chambers. 



Claim 10-11. {Canceled) 



Claim 12. {Previously Presented) A compound layered type sensing device, comprising: 
first and second solid electrolyte plates; 

first and second chambers, each formed between the first and second solid 
electrolyte plates, into which a gas to be measured is introduced respectively, the first 
chamber air outside the device via a first diffusive resistance passage and the second 
chamber being connected to the first chamber via a second diffusive resistance passage; 
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first and second reference gas chambers into which a reference gas is 
introduced respectively, the first reference gas chamber being formed on one side of the 
first solid electrolyte plate opposite to the first and second chambers, and the second 
reference gas chamber being formed on one side of the second solid electrolyte plate 
opposite to the first and second chambers; 

a first pair of electrodes comprising a pumping electrode and a reference 
pumping electrode to form a first electrochemical cell together with the second solid 
electrolyte plate, wherein the pumping electrode is located on the second solid electrolyte 
plate to be exposed to the first chamber and the reference pumping electrode is located to 
be exposed to the second reference gas chamber, whereby the first electrochemical cell 
pumps oxygen corresponding to an amount of voltage applied to the electrodes of the first 
electrochemical cell; 

a second pair of electrodes comprising a sensing electrode and a reference 
sensing electrode to form a second electrochemical cell together with the first solid 
electrolyte plate, wherein the sensing electrode is located on the first solid electrolyte 
plate to be exposed to the second chamber and the reference sensing electrode is located 
to be exposed to the first reference gas chamber, whereby the second electrochemical cell 
produces current corresponding to a concentration of a particular gas component of the 
gas to be measured by applying a given amount of voltage to the electrodes of the second 
electrochemical cell; and 
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a third pair of electrodes comprising an oxygen sensing electrode and a 

reference oxygen sensing electrode to form a third electrochemical cell together with the 

first solid electrolyte plate, wherein the oxygen sensing electrode is located on a given 

surface of the first solid electrolyte plate to communicate with air outside the device and 

the reference oxygen sensing electrode is located on the given surface of the first solid 

electrolyte plate to be exposed to the first reference gas chamber, whereby the third 

electrochemical cell measures oxygen of the gas to be measured between the electrodes 

thereof. 

Claim 13. (Currently Amended) Th e s e n s ing d e vic e of claim 1, furth e r comprising A 
compound layered type of sensing device, comprising: 
a plurality of solid electrolyte plates; 

a plurality of pairs of electrodes, wherein each pair of electrodes is disposed 
on at least one surface of one of the plurality of solid electrolyte plates, forming first to 
third electrochemical cells, wherein a gas to be measured is pre-processed under oxygen 
pumping carried out by the first electrochemical cell, a concentration of a particular gas 
component of the gas to be measured being detected by the second electrochemical cell 
and a difference in electromotive force between the gas to be measured and a reference 
gas being detected by the third electrochemical cell; and 

a heater disposed to provide the solid electrolyte plates with heat, wherein 
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a single pair of electrodes of the third electrochemical cell is disposed on 
the same surface of one of the plurality of solid electrolyte plates, and the first and third 
electrochemical cells are located on mutually different solid electrolyte plates of the 
plurality of solid electrolyte plates and 

the second electrochemical cell is positionally more distant from the heater 
than the first electrochemical cell. 

Claims 14-15. {Canceled). 

Claim 16. {Previously Presented) The sensing device of claim 2, wherein one of the two 
electrodes of the second electrochemical cell is located to be exposed to the second 
chamber and one of the two electrodes of the fourth electrochemical cell is located to be 
exposed to either one of the first and second chambers. 

Claim 17. {Previously Presented) The sensing device of claim 2, wherein one of the two 
electrodes of the second electrochemical cell and one of the two electrodes of the fourth 
electrochemical cell are located to be exposed to the second chamber. 

Claim 18. {Previously Presented) The sensing device of claim 3, wherein one of the two 
electrodes of the fourth electrochemical cell is located to be exposed to either one of the 
first and second chambers. 
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Claim 19. {Previously Presented) The sensing device of claim 3, wherein one of the two 
electrodes of the fourth electrochemical cell is located to be exposed to the second 
chamber. 

Claims 20-22. {Canceled) 
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